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Abstract
This contribution proposes to discuss whether a VVC level 4.2 is needed to address use-cases such as Cloud/Online Gaming as results on some non-CTC 1080p sequences indicates that a bitrate above the main and high tier limit is reached. It may be desirable to rely on a “Main Tier” to address this use-case rather than on a “high tier”.


Introduction
The current VVC Levels and tiers are defined in table A of VVC / H.266 [1]:
	Level
	general_level_idc value*
	Max luma picture size MaxLumaPs (samples)
	Max CPB size MaxCPB (CpbVclFactor or CpbNalFactor bits)
	Max slices per AU MaxSlicesPerAu
	Max # of tiles MaxTilesPerAu
	Max # of tile columns MaxTileCols

	
	
	
	Main tier
	High tier
	
	
	

	1.0
	16
	36 864 
	350
	-
	16
	1
	1

	2.0
	32
	122 880 
	1 500
	-
	16
	1
	1

	2.1
	35
	245 760
	3 000
	-
	20
	1
	1

	3.0
	48
	552 960
	6 000
	-
	30
	4
	2

	3.1
	51
	983 040
	10 000
	-
	40
	9
	3

	4.0
	64
	2 228 224
	12 000
	30 000
	75
	25
	5

	4.1
	67
	2 228 224
	20 000
	50 000
	75
	25
	5

	5.0
	80
	8 912 896
	25 000
	100 000
	200
	110
	10

	5.1
	83
	8 912 896
	40 000
	160 000
	200
	110
	10

	5.2
	86
	8 912 896
	60 000
	240 000
	200
	110
	10

	6.0
	96
	35 651 584
	80 000
	240 000
	600
	440
	20

	6.1
	99
	35 651 584
	120 000
	480 000
	600
	440
	20

	6.2
	102
	35 651 584
	180 000
	800 000
	600
	440
	20

	* The level numbers in this table are in the form of "majorNum.minorNum", and the value of general_level_idc for each of the levels is equal to majorNum * 16 + minorNum * 3.





Cloud Gaming and streaming
As illustrated in contribution JVET-Y0043, Cloud gaming services have a typical bitrate ranging from 10 to 35 Mbps, with a max peak bandwidth at up to 50Mbps for PC/TV terminals for 1080p 60fps. It may be desirable to rely on a “Main Tier” to address this use-case rather than on a “high tier”.

GforceNow allows customisation by a user: [2]
The “default” max bitrate for 1080p 60fps is set at 27Mbps. It allows for customisation at up to 50Mbps.
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Apple HLS [3]:
· 1.6a. For maximum compatibility, some HEVC variants SHOULD be less than or equal to Main 10 Profile, Level 4.0, Main Tier.
· 1.6b. Profile, Level, and Tier for HEVC MUST be less than or equal to Main 10 Profile, Level 5.1, High Tier.
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Example test results on some gaming sequences:
3GPP SA4 [4]
VTM-SCC 11 (LD-B)
	
	sequence
	QPISlice
	
	kbps
	Y psnr
	U psnr
	V psnr
	

	 
	Baolei-Man
	22
	
	20895.93 
	41.74 
	42.80 
	44.22 
	

	Class Gaming
	1920x1080_60Hz_8bit_420
	27
	
	8720.23 
	37.92 
	39.93 
	41.47 
	

	HD Tencent
	
	32
	
	3973.14 
	34.65 
	37.77 
	39.26 
	

	 
	 
	37
	
	1922.01 
	31.80 
	35.93 
	37.65 
	

	 
	jianling-Temple
	22
	
	65386.34 
	39.39 
	40.93 
	42.38 
	

	 
	1920x1080_60Hz_8bit_420
	27
	
	28277.70 
	34.56 
	38.13 
	39.96 
	

	 
	 
	32
	
	11610.23 
	30.77 
	36.39 
	38.37 
	

	 
	 
	37
	
	4217.91 
	27.88 
	34.97 
	37.10 
	

	Class Gaming
	MINECRAFT
1920x1080_60Hz_8bit_420
	22
	
	41769.47 
	43.06 
	44.86 
	45.53 
	

	HD
	 
	27
	
	14578.54 
	36.74 
	41.89 
	42.85 
	

	DERF_TWITCH
	 
	32
	
	5527.24 
	33.22 
	40.03 
	41.02 
	

	 
	 
	37
	
	2504.42 
	30.78 
	38.31 
	39.50 
	



DMV sequence JVET-Y0041:
	
	
	
	
	
	VTM 15 LD-P
	
	
	
	VTM 15 LD-B
	

	
	
	
	kbps
	Y psnr
	U psnr
	V psnr
	kbps
	Y psnr
	U psnr
	V psnr

	DMV
	Level1 
	22
	43058,33 
	39,22 
	41,69 
	41,06 
	41833,99 
	39,22 
	41,76 

	HD
	 
	27
	13479,21 
	34,93 
	39,45 
	38,68 
	13289,18 
	34,96 
	39,51 

	 
	 
	32
	5574,08 
	31,99 
	37,75 
	36,99 
	5527,72 
	32,01 
	37,77 

	 
	 
	37
	2478,73 
	29,44 
	35,18 
	35,46 
	2466,36 
	29,45 
	35,20 

	 
	Level2 
	22
	12046,02 
	40,79 
	42,97 
	44,83 
	11637,88 
	40,84 
	43,04 

	 
	 
	27
	4450,85 
	37,56 
	40,58 
	42,42 
	4347,58 
	37,60 
	40,64 

	 
	 
	32
	1891,87 
	34,88 
	38,65 
	40,38 
	1863,68 
	34,91 
	38,67 

	 
	 
	37
	878,66 
	32,61 
	37,03 
	38,93 
	868,64 
	32,63 
	37,08 

	 
	DarkTree
	22
	38640,25 
	39,38 
	43,43 
	44,51 
	35648,57 
	39,37 
	43,51 

	 
	 
	27
	10146,97 
	35,81 
	42,18 
	43,38 
	9411,50 
	35,86 
	42,27 

	 
	 
	32
	3101,93 
	33,32 
	41,04 
	42,31 
	2913,05 
	33,37 
	41,12 

	 
	 
	37
	1042,35 
	31,37 
	39,80 
	41,12 
	1003,96 
	31,42 
	39,86 

	 
	FontainebleauCinematic
	22
	26142,80 
	41,72 
	43,00 
	42,86 
	25385,31 
	41,72 
	43,04 

	 
	 
	27
	8096,77 
	37,86 
	40,23 
	40,40 
	7826,23 
	37,85 
	40,27 

	 
	 
	32
	2470,47 
	34,92 
	38,57 
	38,98 
	2418,51 
	34,93 
	38,60 

	 
	 
	37
	860,88 
	32,68 
	37,06 
	37,71 
	854,00 
	32,69 
	37,07 

	 
	FontainebleauFPV
	22
	122034,67 
	38,45 
	38,63 
	38,43 
	120910,36 
	38,45 
	38,65 

	 
	 
	27
	53134,00 
	33,59 
	34,67 
	34,66 
	52608,76 
	33,59 
	34,68 

	 
	 
	32
	23513,10 
	29,77 
	32,67 
	33,10 
	23202,19 
	29,76 
	32,69 

	 
	 
	37
	9423,02 
	26,58 
	30,81 
	31,82 
	9257,73 
	26,56 
	30,83 
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	Level
	general_level_idc value*
	Max luma picture size MaxLumaPs (samples)
	Max CPB size MaxCPB (CpbVclFactor or CpbNalFactor bits)
	Max slices per AU MaxSlicesPerAu
	Max # of tiles MaxTilesPerAu
	Max # of tile columns MaxTileCols

	
	
	
	Main tier
	High tier
	
	
	

	1.0
	16
	36 864 
	350
	-
	16
	1
	1

	2.0
	32
	122 880 
	1 500
	-
	16
	1
	1

	2.1
	35
	245 760
	3 000
	-
	20
	1
	1

	3.0
	48
	552 960
	6 000
	-
	30
	4
	2

	3.1
	51
	983 040
	10 000
	-
	40
	9
	3

	4.0
	64
	2 228 224
	12 000
	30 000
	75
	25
	5

	4.1
	67
	2 228 224
	20 000
	50 000
	75
	25
	5

	4.2
	70
	2 228 224
	50 000
	75 000
	75
	25
	5

	5.0
	80
	8 912 896
	25 000
	100 000
	200
	110
	10

	5.1
	83
	8 912 896
	40 000
	160 000
	200
	110
	10

	5.2
	86
	8 912 896
	60 000
	240 000
	200
	110
	10

	6.0
	96
	35 651 584
	80 000
	240 000
	600
	440
	20

	6.1
	99
	35 651 584
	120 000
	480 000
	600
	440
	20

	6.2
	102
	35 651 584
	180 000
	800 000
	600
	440
	20

	* The level numbers in this table are in the form of "majorNum.minorNum", and the value of general_level_idc for each of the levels is equal to majorNum * 16 + minorNum * 3.


Table A.2 – Tier and level limits for the video profiles

	Level
	general_level_idc value*
	Max luma picture size MaxLumaPs (samples)
	Max CPB size MaxCPB (CpbVclFactor or CpbNalFactor bits)
	Max slices per AU MaxSlicesPerAu
	Max # of tiles MaxTilesPerAu
	Max # of tile columns MaxTileCols

	
	
	
	Main tier
	High tier
	
	
	

	1.0
	16
	36 864 
	350
	-
	16
	1
	1

	2.0
	32
	122 880 
	1 500
	-
	16
	1
	1

	2.1
	35
	245 760
	3 000
	-
	20
	1
	1

	3.0
	48
	552 960
	6 000
	-
	30
	4
	2

	3.1
	51
	983 040
	10 000
	-
	40
	9
	3

	4.0
	64
	2 228 224
	12 000
	30 000
	75
	25
	5

	4.1
	67
	2 228 224
	20 000
	50 000
	75
	25
	5

	4.2
	70
	2 228 224
	50 000
	75 000
	75
	25
	5

	5.0
	80
	8 912 896
	25 000
	100 000
	200
	110
	10

	5.1
	83
	8 912 896
	40 000
	160 000
	200
	110
	10

	5.2
	86
	8 912 896
	60 000
	240 000
	200
	110
	10

	6.0
	96
	35 651 584
	80 000
	240 000
	600
	440
	20

	6.1
	99
	35 651 584
	120 000
	480 000
	600
	440
	20

	6.2
	102
	35 651 584
	180 000
	800 000
	600
	440
	20

	* The level numbers in this table are in the form of "majorNum.minorNum", and the value of general_level_idc for each of the levels is equal to majorNum * 16 + minorNum * 3.
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